Prosopis glandulosa Torr. var. torreyana (L. Benson) M. C. Johnston root bark, collected in Texas, yielded two new alkylated piperidine alkaloids, namely 3-isocassine (1) and N-methyl-3-isocassine (2), together with the previously reported N-methylcassine (3). In addition, the alkylated piperidinyl indolizidine alkaloid juliprosopine (4) was isolated from the leaves of the same plant. The structures and stereochemistry of compounds 1-4 were determined from 1D and 2D NMR data, including COSY, HMQC, HMBC and NOESY experiments, and ESI-HRMS. Juliprosopine (4) demonstrated antimicrobial activities against a panel of microorganisms, including potent antifungal activities against Aspergillus fumigatus.
Plants of the genus Prosopis (Fabaceae) are fast growing trees or shrubs distributed mainly in arid and semiarid tropical and subtropical regions. P. glandulosa Torr. var. torreyana, commonly known as Western honey mesquite, is a mediumsized native North American plant, which is an invasive species containing spiny branches. This plant grows primarily in the deserts and dry lands of the Southwestern regions of the United States and Mexico, and is more prevalent to the west of the river Pecos [1, 2] . Many tribes of the Southwest United States and Mexico have long utilized the medicinal properties of this plant, including treatment of eye infection, open wounds, dermatological ailments and stomach problems [3, 4] . Earlier biological and chemical investigation of this plant reported the presence of the indolizidine alkaloid juliprosopine [5] , the ethanolic extract of which exhibited antimicrobial and anticancer activities [5, 6] . Juliprosopine is a member of the mesquite alkaloids substituted with 10-(2β-methyl-3β-hydroxy-6β-piperidinyl)decanes at C-6 and C-8 positions of an indolizidine ring. A series of indolizidines were reported from P. juliflora [7] [8] [9] [10] [11] showing antifungal, antidermatophytic, antibacterial, and amebicidal activities, as well as inhibition of the acetylcholinestrase enzyme [11] . However, other species of the genus Prosopis, namely P. africana, P. nigra and P. ruscifolia, as well as P. juliflora, have yielded alkylated piperidine alkaloids [12] [13] [14] .
An examination of the EtOH extract of leaves, stems and root bark of P. glandulosa Torr. var. torreyana showed very weak antibacterial activity. Acid-base fractionation of the EtOH extract of P. glandulosa root bark and leaves resulted in the localization of alkaloids in the CH 2 Cl 2 fraction. Column chromatography, followed by centrifugal preparative thin-layer chromatography (CPTLC) of the CH 2 Cl 2 fractions over neutral alumina using CH 2 Cl 2 -MeOH-NH 3 ·H 2 O as solvent yielded two new 12-(2-methyl-3-hydroxy-6-piperidinyl)dodecanone analogs, namely 3-isocassine (1) and N-methyl-3-isocassine (2), together with the previously reported N-methylcassine (3) [12] from root bark, while juliprosopine (4) [5] and tryptamine were isolated from leaves. Compound 3 (N-methylcassine) and 4 (juliprosopine) were identified by comparison of their physical and spectral data with those previously reported [5, 12] .
The relative stereochemistries of 3 and 4 were unambiguously established using a 2D NMR 1 H-1 H NOESY experiment, which confirmed the assignment of methyl, hydroxyl and dodecanone groups at the β-equatorial positions of C-2, C-3 and C-6 carbons, respectively, of the piperidine ring. From 13 C NMR spectroscopic data of 4, whose piperidine ring possessed a 2R, 3R, 6S-configuration, the 13 C NMR signals of C-2, C-3, C-6, C-7, and C-1´ were assigned to δ C 57.2, 67.8, 55.8,
18
.4, and 37.0, respectively, and were in agreement with those reported previously [5, 7, 15] . These data are also in agreement with those reported previously for (2R, 3R, 6S)-(-)-cassine (5) (δ C 57.1, 67.8, 55.6, 18.8, and 37.1) [15] . However, complete 13 C NMR data of (2R, 3R, 6S)-N-methylcassine (3) was assigned in Table 1 for the first time, using 2D NMR experiments, and its C-2, C-3 and C-6 carbons were found to be deshielded to δ C 62.9, 70.3 and 64.1, respectively, compared to those observed for 5 [15] . 13 C NMR spectra of 1 were found to be similar to those reported for cassine (5) [15] , except for differences associated with the presence of an α-methyl group at C-2 (δ Hα-7 1.09, 3H, d, J = 6.5 Hz; δ C 15.4) and α-dodecanone group at C-6 (δ Hα-1´ 1.55, 2H, m; δ C 33.4, C-1´), instead of a β-methyl group at C-2 (δ Hβ-7 1.09, 3H, d, J = 6.25 Hz; δ C 18.8) and a β-dodecanone group at C-6 (δ Hβ-1´ 1.26, m; δ C 37.1, C-1´) in 5. The 1 H NMR spectrum also showed a deshielded tertiary methyl group, attributable to a methyl ketone (δ H-12´ 2.12, 3H, s; δ C-12´ 29.5; δ C-11´ 208.5). A close comparison of the 1 H and 13 C NMR spectra of 1 with those of other alkyl piperidine derivatives, such as N-methylcassine, epi-cassine [16, 17] , and related analogs, led to the conclusion that 1 contained a 10-(2α-methyl-3β-hydroxy-6α-piperidinyl)-moiety at C-6 position with a dodecanone chain, suggesting that 1 was a diastereoisomer of cassine (5). 13 C assignments of C-2 -C-6 and C-7, confirmed the presence of a 2-methyl-3-hydroxy-6-dodecanone substituent. The shielding of 13 .4, and 37.0), suggested that the relative configurations of C-2 and C-6 were changed to S and R, respectively, compared to 2R, 6S of 3 and 5. Finally, a NOESY experiment on 1 (Figure 1) showed clear correlations between H-3, H-7 and H-1´, suggesting these protons are cis and placed at the α-face of the molecule, thereby the C-3 hydroxyl group was on the β-face (3R) of the molecule. Based on the foregoing data, the structure and relative stereochemistry of 3-isocassine was determined as shown in 1.
Compound 2 was isolated as a gum and analyzed for C 19 H 37 NO 2 by positive ion ESIHRMS. The IR spectrum (ν max 3410, 1715 cm -1 ) of 2 was found to be similar to that of 1, and the HRMS showed an increase of 14 mass units for compound 2 compared to 1, suggesting the presence of an additional methyl group. Its 2, 3, 6-trisubstituted piperidine carbon skeleton, consisted of two triplets and three doublets, was suggested from the 13 C NMR spectroscopic data ( Table 1 ). The NMR spectra of 2 were found to be similar to those observed for 1 except for differences associated with the presence of a methyl group at the N-1 position (δ 2.31, 3H, s; δ C 39.6). The 13 C NMR spectrum displayed signals for an oxymethine, two methines adjacent to nitrogen, two methylenes, and a methyl group, assigned to a trisubstituted piperidinyl ring (δ C 58.0, 69.6, 29.0, 27.6, 63.0, 11.0; C-1 -C-7), as well as ten triplets for methylenes, a singlet for a carbonyl (δ C-11´ 208.5) and a quartet for a methyl (δ C12´ 29.7) group, assigned to a dodecanone moiety. A close comparison of the 13 C NMR data of 2 with those observed for 1 suggested similarities for the piperdinyl ring and attached dodecanone residue, but showed deshielding of C-2 and C-6 carbons and shielding of the C-2 methyl group, which could be due to the presence of an N(1) methyl group, thereby suggesting that 2 was an N-methyl derivative of 1. The structure of 2 was confirmed by complete analysis of COSY, HMQC, HMBC and NOESY spectra. The COSY and HMBC correlations, together with 13 C assignments of C-2 -C-6 and C-7 indicated the presence of a 2α-methyl-3β-hydroxy-6α-dodecanone with the same 2S, 3R, 6R configuration as observed for 1.
Compounds 1-4 were subjected to antimicrobial assays using a selected panel of microorganisms This appears to be the first report of 1 and 2 from natural sources.
Experimental
General experimental procedures: Optical rotations were measured using an AUTOPOL IV digital polarimeter in MeOH at ambient temperature. UV spectra were obtained in MeOH, using a HewlettPackard 8453 spectrophotometer. IR spectra were taken as films on a Bruker Tensor 27 FTIR spectrophotometer. The NMR spectra were acquired on a Bruker Avance DRX-500 instrument at 500 MHz ( 1 H) and 125 ( 13 C) in CDCl 3 , using the residual solvent as int. standard. Multiplicity determinations (DEPT) and 2D NMR spectra (COSY, HMQC, HMBC) were obtained using standard Bruker pulse programs. HRMS were obtained by direct injection using a Bruker Bioapex-FTMS with Electro-Spray Ionization (ESI). TLC was carried out on aluminum oxide IB-F plates (Baker-flex ® ) using CH 
Extraction and isolation:
The dried powdered root (57 g) was extracted by percolation with 95% EtOH (2L x 3 times) and the combined extract was concentrated to dryness using a rotary evaporator (yield 9.5 g). The dried, crude EtOH extract (9.5 g) was dissolved in aqueous HCl (150 mL, pH 1) and defatted by partitioning successively with n-hexane, followed by CH 2 Cl 2 (each 100 mL x 3). The aqueous acidic layer was then basified with NaOH to pH 11, and partitioned successively with CH 2 Cl 2 and EtOAc (each 100 mL x 3) and the combined CH 2 Cl 2 and EtOAc fractions were dried separately over anhydrous Na 2 SO 4 and evaporated under vacuum to yield 1.95 g of crude alkaloidal mixtures.
CPTLC using a 2 mm alumina rotor, with CH 2 Cl 2 -MeOH-NH 3 ·H 2 O (95:2:0.1) as solvent system, afforded 1 (37 mg), 2 (25 mg), and 3 (15 mg), respectively. Using the isolation method described above, 90 g of leaves of the same material afforded juliprosopine (4, 87 mg) as a colorless gum, and tryptamine (186 mg). Susceptibility testing was performed using a modified version of the NCCLS methods [18] [19] [20] [21] . Susceptibility testing of M. intracellulare was conducted using the modified Alamar Blue procedure of Franzblau et al [22] . Samples (in DMSO) were serially-diluted using 0.9% saline and transferred in duplicate to 96 well microplates. Microbial inocula were prepared after comparison of the OD 630 to the 0.5 McFarland standard by diluting in broth [Sabouraud Dextrose and cation-adjusted Mueller-Hinton (Difco)] for the fungi and bacteria, respectively and 5% Alamar Blue (BioSource International) in Middlebrook 7H9 broth with OADC enrichment for M. intracellulare to afford recommended inocula. The A. fumigatus inoculum was prepared by comparison with a standard curve and dilution of spores in YM broth to afford a final target inoculum of 4.0⋅10 4 CFU/mL. Microbial inocula were added to the samples to achieve a final volume of 200 mL and final sample concentrations starting with 200 mg/mL for crude extracts and 50 mg/mL for pure compounds. Growth, solvent and media controls were included on each test plate. Except for A. fumigatus, which was inspected visually, all other organisms were read at either 630 nm or 544ex/590em, gain=25 (M. intracellulare) using the Polarstar Galaxy Plate Reader (BMG LabTechnologies) prior to and after incubation. For organisms read on the plate reader, percent growth was calculated and plotted versus test concentration to afford the IC 50 . MIC is defined as the lowest test concentration that allowed no detectable growth. The minimum fungicidal or bactericidal concentration (MFC/MBC) was determined by removing 5 mL from each clear well, transferring to agar, and incubating until growth was seen. The MFC/MBC was defined as the lowest test concentration that killed 100% of the organisms. The antimicrobial activity in serum was conducted using the standard assay procedures discussed above. Microbial inocula were prepared by correcting the OD 630 of cell/spore suspensions in incubation broth supplemented with 5% bovine calf serum (Hyclone, Logan, UT) to afford final target inocula. Drug controls [Ciprofloxacin (ICN Biomedicals, Ohio) for bacteria and Amphotericin B (ICN Biomedicals, Ohio) for fungi] were included in each assay.
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